Abstract. This paper analyzes the value of investments and their impact on fixed-asset reproduction in agricultural holdings depending on the profile of production. The time of analysis spanned the years 2009 and 2014, and data originated from the FADN system. The analysis accounts for the value and structure of assets as well as changes over time, net investment values, the fixed-asset turnover ratio and debt ratio. Improvement of the fixed assets to total assets ratio occurred in all holdings, which contributed to improving their competitiveness. Growth effects did not occur in all holdings, however. Only pig holdings were characterized by the capability of reproducing assets. In other holding types, despite investment in fixed assets, the net investment value and asset reproduction rate were negative. The results of management are certainly dependent on economic circumstances, and these were variable. Regardless of the results obtained, undertaken investment activity should be evaluated positively, as it indicates that current variability of production conditions is not a limitation in longterm planning of an agricultural holding's development.
Introduction
The development of agriculture is related to the introduction of modern technologies into the production process. The agricultural holding is the basic organizational unit in agriculture, and as an entity operating in the economy, it faces competition. Agricultural holdings undertake modernization as part of their adaptation to a variable market environment. Modernization is linked to investments, and is conducive to improving production efficiency and creating competitive advantages. Innovations, in a broad sense, are a factor that initiates modernization. They lead to so-called creative destruction, which results in modernization of production facilities and improvement of the quality of goods and services. Innovations are linked to investments. This is significant from the perspective of rational farm management [1] . However investments require large financial outlays, and not every holding can afford such undertakings. State funds stimulate the process of farms' modernization. These include both funds from the EU budget and domestic funds, which mainly consist of preferential credit programs. This instrument enjoys the greatest interest among farmers [2] . State funds allow for faster absorption of new technologies. This is confirmed by the results of studies conducted in India, where government subsidies contributed to the growth of investment in agriculture and reduced rural poverty [3] .
Since Poland entered the EU, farmers' investment activity has intensified. Investment outlays in Polish agriculture increased from PLN 2398M in 2005 to PLN 6083M in 2015 [4] . Investments vary in nature, but they usually contribute to growth of the fixed assets to total assets ratio of agricultural holdings. Machinery and equipment had a relatively large share in total assets (31.4 % growth). This is the result of facilitated access to EU funds for investment [5] . Studies indicate that growth effects did not occur in all holdings, despite support with public funds [6] [7] [8] . Larger, economically stronger holdings were the most active in reconstructing fixed assets. These analyses usually concern assessment of changes in investment values over time. The influence of investment on fixed asset reproduction capabilities of holdings with different production profiles is less well-identified. Answering the question of whether investment processes contributed to fixed asset reproduction in agricultural holdings and whether they were dependent on the type of production was set as the goal of this work.
Materials and methods
The research problem was addressed on the basis of data found in the FADN system. This analysis covers the years 2009-2014, because is was intended to investigate whether farmers' investment decisions are dependent on economic conditions. Changes in the fixed assets to total assets ratio are the result of investment activity. Analysis accounted for the value and structure of assets as well as changes over time. Selected methods of financial analysis were also applied [9] . One method of evaluating fixed asset reproduction and development of farms is the fixed asset reproduction rate.
This index indicates the type of reproduction occurring on the farm (simple, expanded, narrowed). It was calculated according to the formula: (net investments/fixed assets)x100 %, which, according to FADN, takes on the form: (SE521/SE441)x100 %. The value of land was omitted from the value of fixed assets for the purposes of calculating this index. This approach is result of the fact that land is not subject to depreciation according to the principles applicable to other fixed assets.
Farms' capabilities of development are dependent, above all, on the level of agricultural income, which is why analysis was supplemented with investigation of the dependency between the value of holding income and the net value of investment, using the coefficient of determination. The level of foreign capital was characterized by the debt ratio (DR = SE485x 100 %/SE436). Analyses were conducted in the following types of agricultural holdings: field crops, dairy cows, pigs and mixed. These are the most common profiles of agricultural production in Poland.
Results and discussion
Significant improvement of farms' fixed assets to total assets ratio took place in the years 2009-2014. This ratio was dependent on production profile (Table 1 ). In the studied period, the value of total assets was from 21 % in mixed holdings to 56.1 % in dairy cow holdings. Differences were lower with regard to agricultural land areas, since changes in land resources also took place during this period. In all holding types, the surface area of agricultural land increased, and the largest growth was observed in field crop holdings -by 5.5 ha. The value of fixed assets per 1 ha of agricultural land indicates the degree to which holdings are technically equipped and is used to compare holdings. From this point of view, pig holdings achieve the best results, as their fixed assets per 1 ha was 11.1 % higher than in dairy cow holdings in 2014. The differences were greater still in comparison with the other types, e.g. compared to field crop holdings, the difference was 67 %. This situation is understandable, animal production demands more capital and requires greater involvement of fixed assets.
The share of fixed assets in total assets was very high in all holding groups, within the 88-90 % range. Such a structure of production assets is evaluated negatively, mainly due to its negative influence on property reproduction capabilities, however it is typical of many agricultural holdings [7; 10] . The differences do not only lie in values of assets, but also in their structure. The share of individual fixed asset components depends on the production profile. In the case of holdings specializing in field crops, land has the greatest share in the structure of fixed assets (62 % in 2009 and 66 % in 2014), which results from the nature of plant production. However it should be noted that the share of land is relatively high in all holding types. This is related to agricultural policy; the value of land has increased several-fold since subsidies for agricultural land were introduced. The phenomenon of increasing land prices have been observed since Poland entered the EU, and there is currently talk of "land hunger" in Poland.
In holdings specializing in animal production, buildings as well as machinery and equipment have the greatest share in fixed assets. Animal production (dairy cows and pigs) is very demanding in terms of the appropriate production infrastructure, which consumes much capital. This concerns buildings for livestock and their equipment. Because of this, such holdings are characterized by a higher fixed assets to land area ratio than other holdings. In terms of assets to AWU ratio, pig holdings were distinct, in which this ratio was 23.4 % greater than in milk holdings in 2014 and as much as 75.6 % higher than in unspecialised holdings. The value of current assets increased in all holding groups. This is probably the result of increased demand among agricultural holdings for current production assets as well as of the increase in such assets' prices.
Farmers' interest in buying machinery and equipment is indicative of production asset reconstruction processes. This is linked to investment and modernization, as expressed by the growth of gross investment value. The data presented in table 2 shows that production asset reconstruction capabilities are very diverse and have not changed over time. The net value of investment (gross value of investment corrected by the value of depreciation) provides information about actual property reproduction processes. From this point of view, only holdings specializing in pig production were capable of reproducing fixed assets, however their capabilities were very limited. Although, the net value of investment was positive, it only exceeded the value of depreciation slightly. Other holding groups were not capable of reproducing production assets. Despite the significant improvement of the degree to which farms are equipped with machinery and equipment in recent years, fixed asset reproduction processes did not yet occur. Such phenomena are indicative of a poor level of technical assets on farms in previous years. There was much neglect involved, Polish agriculture relied on worn out equipment for many years. Changes in fixed assets have an influence on the costs of agricultural activity. Above all, this pertains to costs of maintaining buildings and machinery. They are accounted for as general costs. The cost of depreciation is also important from the perspective of total costs. This is not a financial cost, only a functional cost, and the farmer does not account for these costs in practice. From a methodological point of view, this is the cost of agricultural production. In 2009, general costs made up 12.6 % of the structure of production costs in pig holdings up to 24.9 % in field crop holdings. In 2014, these values were not subject to large changes ( Table 3 ). The value of general costs increased by 45.2 % on average. These costs burdened pig holdings to the greatest extent. The main component of general costs was energy and costs of maintaining buildings and machinery. These costs burdened pig holdings to the greatest extent, and general costs per 1 ha of agricultural land were EUR 285.47 in 2009 and EUR 310.10 in 2014. Engine fuels and electricity are accounted for in the value of energy, so it is the cost of maintaining fixed assets. If agricultural holdings' fixed assets to total assets ratio increases, so too does their energy consumption, and in 2014, energy costs and costs of maintaining machinery and buildings made up from 69.5 to 80.6 % of general costs (from EUR 741.78 to EUR 1295.48 per ha). Costs of maintaining machinery and buildings and energy consumption are also relatively high in mixed holdings. In this case, we are probably dealing with so-called overinvestment.
Purchased fixed assets are not full utilized due to the smaller scale of activity, while generating maintenance costs. Investment in an agricultural holding serves, above all, to modernize production and improve technical and economic efficiency, improving effectiveness of operation in general. Therefore, we can expect growth of fixed assets in the share of total assets to translate to economic effects. Various factors have an impact on investment activity. Investments serve, above all, to substitute human labour with capital. Techniques and technologies reducing labour demand but requiring high capital outlays are a consequence of this process. A significant number of agricultural holdings are not capable of financing development with own equity. Farmers' investment activity increased after entry into European structures. Funds from the EU budget facilitated the execution of many investment projects. Farmers' aversion to financing development with bank credit is a universal phenomenon found not only in Poland [12; 13] . Own equity is the main source of financing, and its share in the value of assets was very high, exceeding 90 %, while liabilities had a small share.
This indicates that a farm has strong financial foundations and is exposed to less risk from activity, but on the other hand, it also limits development capabilities of these entities. Farms using foreign funds are more open to new initiatives. Pigs and fieldcrops farms were the most in debt. The total debt ratio amounted to from 0.067 to 0.079 (Table 2 ). According to the literature, this ratio should fluctuate within the range of 0.57-0.67 [9] . Therefore, there are no threats related to debt payment among the studied holdings.
The statistical dependence between values of the family farm income and the net investment value was also low, the determination coefficient was equal to 0.257 (Fig. 1 ). It is difficult to give an unambiguous interpretation in this case, because various factors play a role in investment activity. Investments serve, above all, as a substitute of labour input that is effected by capital. Techniques and technologies reducing the demand for labour, but also requiring large capital expenditures, are the consequence of this process. It may be that the low tendency to execute investments results from a lack of workforce drainage from agriculture. In this situation, holdings are not interested in using capital-consuming technologies. 
Conclusions
Since Poland entered the EU, investment in Polish agriculture has intensified. This undoubtedly contributed to improving the competitiveness of agriculture. Agricultural holdings were equipped with modern machines and devices as well as highly efficient technologies. This increased production efficiency and improved product quality, leading to improvement of economic results and improvement of farming families' living conditions. This is a new quality in Polish agriculture.
Fixed assets are an important component of farms' production potential, which determines the use of other means of production. Growth of the capital saturation of land and labour is the effect of an increase of production potential. Concentration of resources in a holding leads to an increase in the amount of obtained income. The higher the income, the greater the opportunities to introduce effective innovations in the production process.
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Conducted analysis indicates that investment processes are dependent on production profile. Investments were carried out in all holding groups, and the fixed assets grew as a result. Growth effects did not occur in all holdings, however. Unspecialised farms were in the most difficult situation. Scattered activity makes it difficult to achieve both the production and the economic objective. In this case, investment in fixed assets serves to reduce the labour burden.
Pig holdings exhibited the most intensive reconstruction of production assets, although the net value of investment only slightly exceeded the value of depreciation. These holdings achieved the highest income. They were also more indebted due to credit taken for the purposes of investment. Growth effects did not occur in other holding types, despite investment in fixed assets. The net value of investment and property reproduction rate were negative. The results of management are certainly dependent on economic circumstances, and these are and have always been variable. Dairy farms were particularly affected by this. Regardless of the results obtained, undertaken investment activity should be evaluated positively, as it indicates that current variability of production conditions is not a limitation in long-term planning of an agricultural holding's development.
